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KEYPAD ASSEMBLY 

TECHNICAL FIELD 
This invention relates in general to keypad assemblies for communication 
products and more particularly to the sealing and backlighting of such assemblies. 



BACKGROUND 

Communication products, such as mobile radios, must operate in adverse 
environments. Sealing is a top priority when manufacturing such devices. While 

10 communication products get smaller, user interfaces remain driven by human factors 
and usability. As a result, user interfaces, such as the keypad, take up a greater 
percentage of the product size, leaving less space for sealing. Previous 
implementations of sealed keypads have required additional size to accommodate 
perimeter sealing, but this limits the amount of available surface area for user 

15 interface. 

Backlighting the keypad presents many challenges when designing 
submersible products having tight space constraints. Assemblies that use light 
emitting diodes (LEDs) located directly behind the keypad surface have issues with 
even illumination. Furthermore, the keypad may possibly be cut or nicked by the 
20 LEDs if the product is dropped causing both the backlighting and sealing to be 
impaired. Assemblies that use a separate keypad board with the LEDs mounted 
directly on the keypad board are also susceptible to water damage. 

Accordingly, there is a need for a keypad assembly that provides improved 
sealing and backlighting features. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The features of the present invention, which are believed to be novel, are set 
5 forth with particularity in the appended claims. The invention, together with further 
objects and advantages thereof, may best be understood by reference to the following 
description, taken in conjunction with the accompanying drawings, in the several 
figures of which like reference numerals identify like elements, and in which: 

FIG. 1 is an exploded view of the keypad assembly in accordance with the 
10 invention; 

FIG. 2 is an exploded view of the keypad assembly of FIG. 1 in conjunction 
with a housing for a communication device; 

FIG. 3 is an isometric view of an assembled keypad assembly in accordance 
with the present invention; 
15 FIG. 4 is cross sectional view of the keypad assembly in accordance with the 

present invention; and 

FIG. 5 is a communication device incorporating the keypad assembly of the 
present invention. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

While the specification concludes with claims defining the features of the 
invention that are regarded as novel, it is believed that the invention will be better 
understood from a consideration of the following description in conjunction with the 
drawing figures, in which like reference numerals are carried forward. 
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In accordance with the present invention, there is provided herein a keypad 
assembly for a communication device that includes a main circuit board for LEDs, a 
keypad board and a lightguide sandwiched therebetween. The lightguide of the present 
invention includes recesses to accommodate the LEDs, and the keypad board has 
5 openings within which the recesses fit in order to provide both backlighting and 
sealing to the communication device. 

FIG. 1 is an exploded view of a keypad assembly 100 in accordance with the 
invention. The keypad assembly 100 of the present invention includes a main circuit 
board 102 having light emitting diodes (LEDs) 104 disposed thereon, a lightguide 106 

10 for coupling to the main circuit board, a keypad board 108 for coupling to the 

lightguide, and a keypad membrane 1 10 for coupling to the keypad board. For the 
purposes of this application, the lightguide 106 comprises a unitary molded piece of 
translucent plastic or other similar material having light transmissive properties. In 
accordance with the present invention, the lightguide 106 has window protrusions 112 

15 formed therein for accommodating the LEDs 104. 

The keypad board 108 gets coupled to the lightguide via a sealing member 
1 14. Sealing member 1 14 is preferably formed of an adhesive layer but can also be 
formed of a compressible material that can form a seal when the keypad board 108 
and lightguide 106 are coupled together. In accordance with the present invention, the 

20 keypad board 108 has openings 116 that align with the window protrusions 1 12 of the 
lightguide 106. In order to provide further sealing, the lightguide includes a track 406 
(seen in FIG. 4) within which the main circuit board 102 is retained and about which 
an o-ring 1 18 is coupled. 
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In the preferred embodiment of the invention, the main circuit board 102 is a 
printed circuit board (pcb) having first and second surfaces 122, 124 with electronic 
components 120 disposed on at least one of these surfaces. For the purposes of this 
application, the LEDs 104 will be referred to independently of other electronic 
5 components 120. Thus, the LEDs 104 are disposed on the second surface 124 of the 
main circuit board 102 along with a connector 126. Connector 126 provides the 
electrical interconnect between the main circuit board 102 and keypad board 108. 
While the lightguide includes window protrusions to accommodate the LEDs 104, the 
lightguide 106 may further comprise recesses 402 (seen in cross sectional view of 

10 FIG. 4) to accommodate any electronic components 120 located on the second surface 
of the main circuit board. Thus, the lightguide is formed of a predetermined thickness 
having first and second sides with the window protrusions protruding from one 
surface and the recesses, if any, formed within the predetermined thickness. The 
lightguide also includes an aperture 128 for accommodating the connector 126. The 

15 lightguide configuration of window protrusions 112, recesses 402, and aperture 128 
allows the lightguide 106 to sit flush between the keypad board 108 and the main 
circuit board 102. 

The keypad board 108, preferably a printed circuit board, has front and back 
surfaces 134,136 with popple switches 132 embedded on the front surface connected 
20 via runners 130. The front surface 134 is coated with an integral laminate, such as 
mylar or a clear plastic sheet (not shown). The keypad board 108 further comprises 
contacts (not shown) on the back surface 136 for mating the main circuit board's 
connector 126 to the popple switches 132. The keypad board 108 need not go through 
a soldering process since it has no discrete electrical components. The LEDs 104 are 
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protected from water damage in that they are not located directly on top of the keypad 
board 108, but rather protected by the lightguide window protrusions 1 12. 

FIG. 2 is an exploded view of the keypad assembly of FIG. 1 in conjunction 
with a housing for a communication device 200. First housing portion 202 provides a 
5 front housing for receiving the keypad membrane 1 10 while second housing portion 
204 provides a back housing to support the main circuit board 102. The front housing 
portion 202 includes holes 206 for receiving the keypad membrane 110. The back 
housing portion 204 includes supports 208 to support the main circuit board 102. 
FIG. 3 is an isometric view of an assembled keypad assembly (without the 

10 keypad membrane) in accordance with the present invention. As seen in this view, a 
substantially planar surface is formed when the keypad board openings 116 are 
aligned with the window protrusions 112 of the lightguide 106. To achieve this 
planarity, the thickness of the window protrusions 112 on the lightguide 106 and the 
thickness of the keypad board 108 should be about the same. Once assembled, the 

15 lightguide 106 facilitates both backlighting and sealing. The keypad board 108, 
lightguide 106, sealing member 114, o-ring 118 and back housing 204 provide a 
sealed envelope for the communication device 200. The LEDs 104 are protected from 
moisture by the window protrusions 1 12. All necessary electrical components, LED's 
and connectors have been placed on one main circuit board 102. Thus, the keypad 

20 board 108 does not require any soldering process thereby providing a distinct 
advantage over known assembly processes. 

FIG. 4 is cross sectional view of the keypad assembly in accordance with the 
present invention. As seen in this view, the front and back housing portions 202, 204 
of the communication device 200 enclose and retain the keypad assembly through 
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holes 206 for the keypad membrane 1 10 and supports 208 in the back housing 204. In 
this view, the lightguide's track 406 within which the main circuit board 102 is seated 
and about which the o-ring is coupled can be seen. The keypad board 108, sealing 
member 114, lightguide 106, o-ring 1 18 and back housing 204 provide a sealed 
envelope to protect the main circuit board 102. Thus, the use of the separate keypad 
board maximizes available space without the use of any electrical components. 

FIG. 5 is the communication device 200 fully assembled and incorporating the 
keypad assembly 100 of the present invention. If water seeps in between the holes 206 
and keypad membrane 110, the sealed envelope formed by the lightguide window 
protrusions, keypad board, seal member, o-ring and back housing 204 will keep the 
water away from the main circuit board where the LEDs and other electronic 
components are located. Since the LEDs are located on the main circuit board the 
likelihood of tearing the keypad membrane 110, if communication device 200 is 
dropped, has been eliminated. The distribution and geometry of the lightguide 
window protrusions can be varied as appropriate to provide even illumination across 
the keypad membrane 110. Accordingly, there has been provided a keypad assembly 
with improved backlighting and sealing capabilities for a communication device. 

While the preferred embodiments of the invention have been illustrated and 
described, it will be clear that the invention is not so limited. Numerous 
modifications, changes, variations, substitutions and equivalents will occur to those 
skilled in the art without departing from the spirit and scope of the present invention 
as defined by the appended claims. 

What is claimed is: 
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